Abstract-We
I. INTRODUCTION
Let W = w 1 w 2 w 3 1 11 be a word (finite or infinite) over an alphabet of size q: The derivative of W is defined by w 2 0 w 1 ; w 3 0 w 2 1 11
where the subtraction is done either in the additive group Zq or in GF (q) if q is a power of a prime. The derivative was discussed by various authors [6] , [7] , [9] and was especially used in connection with complexity of sequences [2] - [5] . All these papers are dealing with the case where the sequences are over GF (q): Moreover, except for [2] and [4] , in all these papers the sequences are over GF (2) :
The case where the sequences are over Z q ; q a power of a prime was discussed in [1] . In this correspondence we will connect for the first time between the derivatives of words and linear codes. An Henceforth, all words will be finite and over a finite field F = GF (q): For 2 GF (q) let [ i ] denote a word with i consecutive appearances of (distinguished from i which is the ith power of ). For a word x = (x 1 ; x 2 ; 1 11; x n ) over GF (q) and an element 2 GF (q), we define x = (x 1 ; x 2 ; 1 11;x n ): We define two operators E E E and G G G from F n to F n01 as follows:
E E E: (x1; x2; 1 11; xn) ! (x2; x3; 111 ; xn) G G G: (x1; x2; 1 11; xn) ! (x1; x2; 111 ; xn01):
D D
D(x1; x2; 11 1;xn) = (x2 0 x1; x3 0 x2; 1 11;xn 0 xn01): In this correspondence we show that the depth distribution is an interesting parameter of linear codes. In Section II we will show that the nonzero codewords of each [n; k] code have exactly k nonzero values in their depth distribution. We also show that any k codewords from distinct nonzero depths can be chosen as the rows of a generator matrix for the code. In Section III we discuss the depth distribution of some binary codes, self-dual codes, the Hamming code, the extended Hamming code, and the first-order Reed-Muller code. Finally, we show how the set of equivalent codes can be partitioned into depthequivalence classes.
II. ON THE DEPTH DISTRIBUTION OF A LINEAR CODE
The main result of this section is a proof that the depth distribution of the nonzero codewords of an [n; k] code consists of exactly k nonzero values. This fact will enable us to obtain some interesting results in this and the next section.
Lemma 1:
If c1 is a word of length n and depth i, and c2 is a word of length n and depth j; j < i, then c = c 1 +c 2 is a word with depth i:
Proof The immediate consequence of Lemmas 1 and 2 is the following corollary. 
and hence c 1 + j c 2 has depth less than i: 
III. MORE PROPERTIES AND APPLICATIONS
An important tool in the understanding of the properties of words of certain depths, and for using the depth as a tool is an algorithm for computing the depth of a word. We will give the algorithm for words over GF (2) : This algorithm is a generalization of the algorithm of Games and Chan [5] for computing the linear complexity of a cyclic word of length 2 n : A generalization for GF (q);q > 2; is quite simple and will follow the lines presented in [4] . The algorithm which follows is presented in a recursive way. In all the following lemmas we consider only binary words and codes, unless stated otherwise. The first lemma characterizes some of the properties of words with length 2 n (cyclic or noncyclic) and certain depths. Some of these properties are well known [3] and all of them can be easily derived from Algorithm A for computing the depth of a word or the Games and Chan algorithm [5] . The code which is orthogonal to the extended Hamming code is the first-order Reed-Muller code. For more information on these codes the reader is referred to [8] . Similar results to the ones obtained in this correspondence can be obtained by using this definition for the "depth." If = 1 and n is a power of q then the depth of a codeword c by both definitions is the same. It is intriguing to find connections between these two definitions, more connections between the linear complexity and the depth of a word, to find the depth distribution of other interesting codes, and more applications for the concept of depth associated with linear codes.
